Bruck syndrome is a very rare autosomal recessive syndrome consisting of bone fragility and congenital joint contractures.
Introduction
B ruck syndrome (BS) is an extremely rare congenital disorder with an incidence of less than 1/1000000. This peculiar illness combines symptoms of osteogenesis imperfect (OI) and arthrogryposis multiplex congenita, presenting with bone fragility manifesting as multiple and recurrent fractures and congenital joint contractures. It has been considered as an autosomal recessive form of osteogenesis imperfecta (OI) 1 while some cases have found to have sporadic mutation. Alfred Bruck fi rst described in 1878 the symptoms of congenital bone fragility and congenital contractures of the large joints 2 . Initially, the mutations discovered in BS patients were PLOD2 mutations, but recently evidence for the role of chromosome 17 has identifi ed the FKBP10 gene as a responsible locus 3, 4, 5 .
BS has been classifi ed into types 1 and 2 which are clinically indistinguishable 6 .
The characteristics of Bruck syndrome include bone fragility leading to multiple and recurrent fractures, congenital joint contractures with or without webbing (pterygia), scoliosis, and osteoporosis. They may or may not have blue sclera and usually don't present with dentinogenesis imperfecta and hearing loss.
We report a case of Bruck Syndrome, diagnosed clinically and radiologically in a new-born baby admitted in the NIMCU (Neonatal Intermediate Medical Care Unit) ward of Kanti Children's Hospital which, to our knowledge is the fi rst case to be reported in Nepal so far.
The Case
A 26 days old term but small for gestational age male neonate born from non-consanguineous marriage with birth weight of 1.8 kg and uneventful antenatal history without any exposure to drugs or radiation presented to Emergency Department of Kanti Children's Hospital with the complaint of fever for three days.
He also had history of bilateral fracture of shaft of femur and fl exion deformity of distal parts of all four limbs ( Figure 1) . He is the third child of the family with no history of abortion, still-birth or sibling death or bone or connective tissue disorder in the same family. The child is still not immunized, and his elderly brother and sister healthy and doing well with their studies.
On examination, the baby weighed 2 kg, spanned 41 cm with a head circumference of 32 cm which meant that all his growth parameters fell below-3 Z-score according to WHO growth charts General examination showed the baby was lethargic with decreased activity and diminished refl exes and contractures in the distal parts of all four limbs. His lateral to antero-posterior chest diameter ratio of 1.25:1 and anterior fontanelle was at level measuring 1.8cm×1cm with normal vitals and perfusion. On head to toe examination, there was no visible facial dysmorphism, with normal sclera and eyes which was later confi rmed by an ophthalmologist.
He had a slightly enlarged right ear which was thin and elastic but his hearing assessment couldn't be performed due to age factor and his teeth had still not erupted. Similarly, his urethral and anal opening were normal, but had right undescended testis and a longitudinal blind dimple measuring 1 cm and 0.8 mm proximal to anal opening.
On examination of joints and limbs, mild lateral scoliosis of thoracic spine was observed. There were no syndactyly or polydactyly but fl exion deformity in the distal parts of all four limbs were observed without pterygia which was more pronounced in both ankle joints ( Figure 2 ) with convex soles and overcrowding of toes which were match-stick like in appearance with swollen distal phalanges.
There was mild valgus deformity of both knee joints with anteriorly projecting deformity at the junction of upper two-third and lower one-third of both thighs produced due to bilateral femur fracture.
Similarly, there were fl exion contractures of both the wrist joints which was more pronounced in the left side with overcrowding of long and slender fi ngers. There were no other positive fi ndings on general examination and the systemic examination was grossly normal.
His septic screening was negative with sterile blood culture and his CSF study along with Echocardiography and Ultrasonography of cranium and abdomen were all normal. Similarly, his Calcium level was low normal (2mmol/l) while his Phosphorus, Alkaline Phosphatase, Vitamin D3, PTH and CPK-MB were all within normal limit.
His X-rays showed bilateral fracture of shaft of femur with callus formation, decreased bone mineral density, absence of tibial epiphyses in both sides and the characteristic deformities. (Figure 3) So, the child was diagnosed as a case of Bruck Syndrome with presumed sepsis on clinical and radiological basis and was managed with IV antibiotics for seven days after which the baby was discharged. No further investigations including the genetic studies could be done to confi rm our diagnosis as they were not available in our set up. Meanwhile, during the baby's stay at NIMCU, orthopedic consultation was done and as per the advice hip spica was applied with physiotherapy planned after three weeks. 
Discussion
Bruck syndrome (BS) is an extremely rare congenital disorder presenting with the combination of symptoms of osteogenesis imperfect (OI) and arthrogryposis multiplex congenita 1 , which includes bone fragility manifesting as multiple and recurrent fractures and congenital joint contractures. It has been considered as an autosomal recessive form of osteogenesis imperfecta (OI) 1 while some cases have found to have sporadic mutation which must be the most probable mechanism in our case in the absence of family history.
BS has been classifi ed into types 1 and 2 which are clinically indistinguishable 6 . BS type 2 has been linked to mutations in PLOD2 7, 8 . The etiology of type 1 BS has not been determined, but it has been linked to chromosome 17, possibly region 17p12 9 . Recently, mutations in FKBP10, localized to chromosome 17q21, have been identifi ed in some cases of BS 6 that result into mutations in the gene for bone specifi c terminal lysyl hydroxylase I (TLH I). TLH I is involved in the cross-linking of type I collagen polypeptides prior to assembly of the triple helices by hydroxylation of lysine residue 4 . However, with molecular diagnosis not available in most of the centres in our part of the world, a comprehensive history and a good clinical evaluation remains of the most important to delineate the basic abnormalities associated with this disorder. Clinically most of these patients present with congenital contractures with or without pterygia like in our case. Like in our case, they usually have white sclera and normal hearing and vision. Fractures occur at multiple and uncommon sites without any history of trauma and the contractures are the primary abnormality, and not the complication of fracture.
We did not perform the bone biopsy of our case due to unavailability of such facility, but Brenner et. al. 10 performed the electron microscopy of the bone specimen of aff ected patient which showed the presence of osteoblasts with swollen mitochondria and dilated endoplasmic reticulum. They also noted a decrease in the diameter of the collagen fi brils along with low mineral content and increased pepsin extraction of collagen 1.
As discussed earlier, only about 28 cases with Bruck Syndrome have been reported. Among the latest reports, Breslau-Siderius et. al. 11 reported a family with three children having Bruck syndrome. The 12 years old eldest sibling had severe contractures of the knee and ankle without reports of bone fractures, kyphosis, scoliosis, popliteal webbing, and local hypermobility in the wrists and fi ngers. Her seven years old sister had recurrent fractures of the femurs, local hypermobility in the wrist and fi nger joints, severe contractures at the hips, knees, and ankles, scoliosis, and kyphosis. Her two years old brother had contractures of the hips and right knee, and there was no webbing.
Similarly, Shaheen et al. 5, 6 described two brothers with Bruck syndrome. In the neonatal period, the index patient had severe fl exion deformity of knees, ankles, and, to a lesser extent, elbows. At seven months age, he had a fracture of the femur as a result of trivial trauma, followed by multiple other long bone fractures in early childhood. He had normal appearance of the sclera and teeth. His radiologic features consisted of evidence of old healed fractures, severe fl exion deformities of knees and ankles, and generalized osteopenia. His similarly aff ected 13 years old brother had frequent fractures and multiple joint contractures.
The disease is progressive and leads to severe limb deformities, short stature, progressive kyphoscoliosis and multiple fractures. Management involves multi-disciplinary team including orthopaedic care with fracture management, physiotherapy, rehabilitation and medical treatment. Like in cases of OI, bisphosphonates have been shown to be safe and eff ective in treatment of osteoporosis in Bruck syndrome. Cyclic intravenous pamidronate is now the gold standard of treatment of Bruck syndrome with limited side eff ects like fi rst dose fever and occasional nephrocalcinosis. Oral bisphophonates, such as alendronate and risedronate are currently undergoing clinical trials for establishing their safety and effi cacy 12 .
Conclusion
Bruck Syndrome is a very rare disease encountered by clinicians. So, whenever one comes across a child with brittle bones presenting with multiple fractures at uncommon sites and congenital joint contractures; Bruck Syndrome should also be suspected. Due to lack of molecular diagnosis, clinical and radiological diagnosis remains the cornerstone in our part of the world.
